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ABSTRACT

: Designed to meet the job-related metric measurement
needs of students interested in hotel and lodging, this 1nstruct10na1
package is one of three for the hospitality and recreation
occupations cluster, part of a set of 55 packages for metric
instruction in different occupations. The package is intended for
students who already know the occupational terminology, measurement

... terms, and tools currently in use. Each of the five .units in this

" ~instructional. package contains performance objectives, learning
act1v1t1es, and supporting information in the form. of text.,
exercises, and tables. In addition, suggested teaching techniques are.
included. At the back of - the package are objective-based evaluation
items, a page of answer$ to the exercises and tests, a list of metric .
materials needed for the activities, references, and a. list of Co
suppliers. The material is designed to accommodate a variety of
individual teaching and learning styles, e.d., independent study,
small group, or whole-class activity. Exercises are intended to
facilitate experiences with measurement instruments, tools, and
devices used in this occupation apnd job-related tasks of estimating
and measuring. Unit I, a general introduction to the metrfic system of
measurement, provides informal, hands-on experiences for the
students. This unit enables students to become familiar with the
basic metric units, their symbols, and measurement:instruments; and
to develop a set of mental references for metric values. The metric
system of notation also is explained. Unit 2 provides the metric
terms which are used in this occupation and gives .experience with
occupational measurement tasks. Unit 3 focuses on job—related metric
equivaients and their relationships. Unit 4 prov1des experience with
recognizing and-using metric instruments and tools. in occupat10na1
measurement tasks. It also provides experience in comparing metric
and customary measurement insiruments. Unit 5 is designed to give
students practice in converting customary and metric measurements, a
skill considered useful during the transition to metric in each
occupation. (HD)
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. TEACHING AND LEARNING
 THE METRIC SYSTEM

This metric instructional package was designed to meet job- telated
. mefric nieasurement needs of students, To use this package students
* shou'd alraudy know the occupational terminology, measutement
.. terms, an tools currently in use. . These materials were prepared with
th. help of expenenced vocational teachers, reviewed by experts, tested
in classtooms in different parts of the United States, and revised before
distribution.

Each of the five units of instruction contains performance objec-
tives, learning activities, and supporting information in the form of
text, exetcises, and tables. In addition, suggested teaching techniques
are included, At the back of this package are objective-based evaluation
items, a page of answers to the exercises and tests, a list of metric
materials needed for the activities, references, and a list of suppliers.

Classroom experiences with this instructional package suggest the
followmg teaching-learning strategies:

1. Let the first experiences be informal to make learning the metric
system fun,

2. Students learn better when metric units are compared to familiar
objects. Everyone should learn to “think metric.” Comparing
metric tnits to customary units can be confusing,

3, Students will learn quickly to estimate and measure in metric units

by “doing."

4. Students should have experience with measuring activities before
' getting too much information.

5. Move through the units in an order which emphasizes the sim-
plicity of the metric system (e.g., length to area to volume),

6. Teach one concept at a time to avoid overwhelming students with
too much material.

Unit 1 is a general introduction to the metric system of measure-
ment which provides informal, hands-on expériences for the students.

This unit enables students to become familiar with the basic metric
_units, their symbols, and measurement instruments: and to develop a

set of mental references for metric values. The metnc system of nota-
Bl ‘“1sexpla1ned

Unit 2 provides the, metric terms which are used in this oceupation
and gives experience with occupatxonal measurement tasks.

Unit 8- focuses on job-telated metric equivalents and their relation-
ships.

Unit 4 provides experience with recognizing and using metric
instruments and tools in occupational measurement tasks. Jt also pro-
vides experience in comparing mettic and customary measutement in-
sttuments.

Unit 5.is designed to give students practice in converting custom-
ary and metric measurements. Students should learn to “think metric”
and avoid comparing customary and mettic units, However, s}&ill with
conversion-tables will be useful during the transition to metric'in each
occupation, )

Using These Instructional Materials

This package was designed to help students leam a core of knowl-
edge about the metric system which they will use on the job. The
exetcises facilitate experiences with measurement instruments, tools,
and devices used in this occupation and job-related tasks of estimating
and measuting,

~ This instructional package also was designed to accommodate a
variety of indivital teaching and learning styles. Teachers are encour-

aged to adapt these materials to their own classes. For example, the _

information sheets may be given to students for selfstudy. References
may be used as supplemental resoutces. Exercises may be used in inde-
pendent study, small groups, or wholeclass activities, Al of the
matetials can be expanded by the teacher. '

Gloria § Cooper
Joel H. Magisos
Editors

This publication was develaped pursuant fo contract No, QEC.0-74-9335 with the
Bureau of Occupational and Adult Educatwn us. Departmemaf Health, Educy
tion-and Welfare, However, the opinions expressed herein 'do not necessarily

" relleet the pasition or policy of the U.S, Office of Education ane' no-official -
andorsement by the U.S Office of Education should be infered,




UNIT

SUGGESTED TEACHING SEQUENCE

These introductory exercises may require
two or three teaching periods for all five
areas of measurement,

Exercises should be followed in the order
given to best show the relationship
between length, atea, ,and volume.

Assemble the metric measuring devices
(rules, tapes, scales, thermometers, and
measuring containers) and objects to be
megsured.*

Set up the equipment at work stations
for tise by the whole class or as individu-
alized resource activities,

Have the students estimate, measure, and
record using Exercises 1 through 5,

Present information on notation and
make Table 1 available,

Follow up with group discussion of -
activities. '

*Other school departments may have devices which
can be used, Metric suppliers are listed in the reference
section.

I THE CENTER FOR VOCATIONAL EDUCATION

OBJECTIVES

The student will demonstrate these skills for the Linear, Area, Volume or Capacity, Mass, and
Temperature Exercises, using the metric terms and measurement devices listed here,

EXERCISES
SKILLS ,
Linear Ares Volume o Capeity Mass Temperature
{pp. 3+ 4) (9p.5+6) tpp. 7+ 8) {pp. 9-10) (n.1)
1. Recognize and use the millimetre {(mm) | square cubie centi- gram (1) degree Calsius
unit and its symbal for: centimetre ' | melre (ch) (°C)
cenlimetre (tm) (em?) : kilogram ~ (kg)
2. Select, use, and read the ' cubic metre
sppropriate mesuring mete  {m) tquare (mJ)
instruments for: metre
(m?) lie ()
3, State orshows
| physical reference for: millilitre (ml)
4 Estimate within 25% height, width, or the area of capacity of the mass of objects the lempetature of
of the aclual measure length of objects agiven surface] containers in grams and kilo | the air or 8 liquid
grams
8, Read comrectly " melre sticic. metric measuraments # kilogram scale A Celsius thermometer
tape measure, and on gradusted and g gram scale
metric rulers volume mewsur:
ing devices
RULES OF NOTATION
1. Symbols are not capitalized unless the unit is.a proper name (mmnot MM).
2. Symbols are not followed by petiods (m not m.).
3. Symbols are not followed by an s for plurals (25 g not 25 g).
4. A space separates the numerals from the unit symbols (4 ] not 41),
5. Spaces, not commas, are used to separate large numbers into groups of three
digits (4% 271 kmnot 45,272 km), ' | |
6.  Azero precedes the decimal point if the number is less than one (0.52 g not .52 g).
7. Litre and metre can be spelled either with an -te or -er ending.

Information Sheet

e P




* METRIC UNITS, SYMBOLS, AND RRFERENTS

| Quantity Metric Unit Symbol | Useful Referents
[ length millimetre mm Thickness of dime ot paper
clip wire
centimetre on Width of paper clip
metre m Height of door ahout 2 m
kilometre km 12:minute walking distance
Atea square | Area of this space
centimetre em’
square meire n’ Area of card table top
hectare ha Football field including sideline
and end zones -
Volume and millilitre m Teaspoon is 5 ml
Capaciy . litre ] Allittle more than 1 quart
cnbie
| centimetre o’ Volume of this container
cubic metre w’ Alittle more than a cubic yard
Mass milligram mg Apple seed about. 10 mg, grain of
salt, 1 mg
gram ¢ { Nickel about 5 ¢
kilogram kg Webster's Collegiate Dictionary
metric ton B
(1 000 kilograms) |t Volkswagen Beetle

Q{ - THE CENTER FOR YOCATIONAL EDUCATION

Table 1-a

METRIC PREFIXES

r.- Multiples snd

Gubmulpes | Pefe | Symbol
1000000=10° | wega (m¥ga) M
1000=10° | kilo (ki(3) k
100=10° | hecto (VEK't3) h
10=10" | deks (dék') da
Base Unit 1 = 10°
012107 | deci (de5) d
001=107 | centi (sa't]) ¢
00012107 | il ral m
0.000001 210" | micro (m¥keo) u

Table 1-b




" LINEAR MEASUREMENT ACTIVITIES

Metre, Centimetre, Millimetre

A. DEVELOP A FEELING FOR THE SIZE OF A METRE

1. Pick up one of the metre
sticks and stand it up on the
floor, Hold it in place with
one hand. Walk around the

stick. Now stand net to
= thestick, With your othet
hand, touch yourself where
the top of the metre stick
Comes on you.

THAT 1S HOWHIGH A METRE I8!

2. Hold one arm out straight
at shoulder height, Put
the metre stick along this
armuntil the end hits the

end of your fingers, Where
' is the other end of the |
metre stick? Touch your-
self at that end.

THAT 1S HOW LONG A METRE 18!

’ - THE CENTER FOR VOCATIONAL EDUCATION

et B -

ey e

3. Choose a partner to stand

at your side, Move apart
30 that you can put one
end of a metre stick on
your partner's shoulder
and the other en¢ on
your shoulder. Look at
the space between you.

‘ 4

THAT IS THE WIDTH OF A METRE! Y

DEVELOP YOUR ABILITY TO ESTIMATE IN METRES

Now you will improve your ability to esﬁmate in metres.
Remember where the length and height of a metre was on your
body.

For each of the following items:

Estimate the size of the ifems and write your estimateinthe
ESTIMATE column. Measure the size with your metre stick =
and write the answer in the MEASUREMENT column.

Decide how close your estimate was to the actual measure, If -
your estimate was within 25% of the actual measure you are a
“Metric Marve],” : |

* How Close

Estimate Measutement Were You?

-~ (m) ~ (m) |

Height of door knob
from floor,

H:eight of door, ' e — | :
Lehgth of table, -
Width of table. s et

Length of wall of
this room, . -

Distance from .
you to wall, e




":3-:Th“‘ere-ar‘e 100 centimetres in ane metre, 1f there are 4 metres and -
3 centimetres, you write 403 em (4 x 100 cm) + 3 cm = 400 em

A, DEVELOP A FEELING FOR THE SIZE OF A CENTIMETRE

1. Hold the metric ruler against the width of your thumbnail
How wide is it? cm

" | 9. Measure your thumb from the first joint to the end.
em

3. Use the metric ruler to find the width of your palm.

om

4. Measure your index ot pointing finger. How long isit?
em

5, Measure your wrist with a tape measure, What is the distance
~ around it? om

6. Use the tape measure to fmd your walst size, m

e ——— s

You are now ready to estimate in centimetres. Por each of the
following items, follow the'procedures used for estimating in
metres.

(cm) (em)
1. Length of a paper
- elip.

How Close
Estimate Measurement Were You?

9. Diameler (width)
of & coin.

3. Widthof a

postage stamp.

4, Lengthofa
penil,

b, Width of a sheet

" of paper.

THE CENTER FOR VOCATIONAL EDUCATION

M, THEMLLIETRE (nm)
There are 10 millmetres i one centimetre, When & measurement i
2 centimetres and 5 millimetres, you vrite 25 mm [(2 x 10 mm)
+5mm =20 mm + 5 mm). There are 1000 mm in 1 m.

A, DEVELOP A FEELING FOR THE SIZE OF A MILLIMETRE

MB:-eDE-V-ELOP-—YOUR~ABILIT—Y~;TO‘EST-IMA-T»E;IN-CENTIMETRES'me---'-~-~-~--»— -

S oY e o o

- metres,

1. Thickness of a

'Diameter”(thickness)

Thicknessof a

Using a ruler marked in millimetres, measure:

Thickness of'é!‘paper cipwie, . _.__mm
Thickness of you fingernail. | _____ m
Wldthvofyourhfingernzv: B mm
Diameter (widthjof a coin. —mm
‘Diameter (thickness) of your pencil, . mm
Width of a postage stamp. n:m o

DEVELOP YOUR ABILITY TO ESTIMATE IN MILLIMETRES

-You-are-now.ready- toestimate in- mllhmetres wFor each. of the;
followmg 1tems, follow the procedures used for estlmqtmg in

How Close
Estlmate Measurement ‘Were You?

(mm)  (mm)

nickel,

of a bolt,
Length of a bolt.

Width of a sheet
of paper, — -

Thickness of a board
or desk top.

button.




AREAMEASUREMENT ACTIVITIES

© Square Centimetre, Square Metre

WHEN YOU DESCRBE THE AREA OF SOMETHING, YOU ARE
SAVING HOW MANY SQUARES OF A GIVEN SIZE IT TAKES T0
COVER THE SURFACE,

1 THESQUARE CENTINETRE (en?)
A DEVELOP A FEELING FOR ASQUARE CENTINETRE

| 1, Takeaclear'plasticgrid", or use the gr"*" page 6.

2. Measure the length and widthofor . “»emall
squares with a centimetre ruler.

THAT IS ONE SQUARE CENTIMETRE!

~ 3, Place your fingerail over tii¢ grid.” About how many

squares does it take to cover your fingernail?

em? -

2

does it take to cover the coin? m

5. Place a postage stamp over the grid, About how many

squares does it take to cover the postage stamp?
1

—a(M

6. Placean ehvelope over the grid. About how many

squares does it take to cover the envelope?

om?

7. Measure the length and width of the envelope in centi-
metres. Length cm; width om,
‘Multiply to find the area in square centimetres.
em X cm= em?, How
close are the answers you have in 6, and in 7.

& THE CENTER FOR VOCATIONAL EDUCATION

... 1L THESQUARE METRE (n?)
47" Place' coin over the prid. “ABGii how many squares |

B uEVELOP YOUR ABILITY TO ES’I‘IMATE IN SQUARE E
CEN'I‘IMETRES

You are now ready to develop your ab{lity to estimate
in squate centimetres, -

Remember the size of a square centimetre, For each of the
following items, follow the procedures used for estimating in
metres.

How Close -~
Estimate Measwrement Were You?

enf)  (em?)

Index card.

1

2. Book cover,
3. Photograph,
4

Window pane or
desk top, -

A. DEVELOP A FEELING FOR A SQUARE METRE

1. Tape four metre sticks together to make a square Wthh )
is one metre long and one metre wide,

2. Hold the square up with one 51de on the floor o see how
big it is.

3, Place the square on the floor in 2 comer Step back and
look. See how much floor space it covers.

4, Placethe square over a table top or desk to see how
much space it covers.

5. Place the square against the bottom of a door, See how
much of the door it covers, How many squares would it
take to cover the door? m?

- THIS 1S HOWBIG & SQUARE‘METRE"IS! A

- Exercise 2 i
(contmued on next page)




'f.‘;B DRVELO? YOUR ABILITY 10 ESTIMATE N SQUARE : CENTIMETREGRID e

METRES T
You are‘no’w ready to estimate in square metres, Follow the
procedures used for estimating in metres.

How Close
Estimate Measwrement Were You?
| m) ()
1. Door.
2. Full sheet of
newspapet,
-3, Chalkboard-or
bulletin board.
4. Floor. —_—
5. Wall
6. Wall chart or poster.
.1, Side.of file cabinet..
| |
| |
i |
i i
[}

- Exercise




VOLUME MEASUSEMENT ACTIVITIES
* Cubic Centimetre, Litre, Millilitre, Cubic Metre

1 THECUBICCENTIMETRE ().

A, DEVELOP A FEELING FOR THE CUBIC CENTIMETRE

1,

Pick up a colored plastic cube. Measurerits length,
height, and width in centimetres.

THAT IS ONE CUBIC CENTIMETRE!

2, Fmd the volume of a plastlc litre box.

Al 5, T, A S 581191 100 0

" How tiany cubes i the layer mithie bottowi-of the

3. Place 2 ROW of cubes against the bottom of one sida
of the box, How many cubes fit in the row?

b. Place another ROW of cubes against an adjoining side’

~ okthe box. . How:many rows fit inside thebox.... . .. ... L 1

to make one layer of cubes?
How many cubes in each row?

B DEVELOP YOUR ABILITY TO ESTIMATE IN CUBIC -

o,

box?

¢. Stand a ROW of:cubes up against the side ofthe box.
How many LAYERS would fit in-the box?, :

How many cubes in each layer?

How many cubes fit in the box altdgether?.____

THE VOLUME OF THE BOX'18, CUBIC
CENTIMETRES.

d. Measure the length, width, and height of the bo in
centimetres. Length e width cm;
height em. Multiply these nurbers to find
the volutme im.cubic centimetres.

3

cmx (mx m= HH

Are the answers the same in ¢, and d.?

- THE CENTER FOR VOCATIONAL EDUCATION

Qe

How Close
tstimate Measurement Were You?
o)) (o) |
box.
Freezer container. ;
3. Paper-clip"box: —
4, Boxof staples.

CENTIMETRES -

"~ You are now ready to develop your ablhty to estimate

in cubic centlmetres

Remember the size of a cubic centimetre, Foreachof
the following items, use the procedures for estimating in
metres.

Il THELITRE (I}

A, DEVELOP A FEELING FOR A LITRE

1. Takeaone litre beaker.and fill it with water.

9, Dour the water intopaper cups, filling each as full as you

usually do. How many cups do you fill?
THAT IS HOWMUCH IS IN ONE LITRE! -

3. Fillthe litre container with rice.

THAT 6 HOWMUCHAT TAKES TOFILL A ONE |

LITRE CONTAINER!




B f’f ,DEVELO‘P YOUR ABILIT-Y 10 ESTIMATE IN m‘ms g

You are now ready 10 develop your ability to estrmate in
‘lites. . To write two and one-half ltres, you write 2.5, or
9.5 litres, To write one-half litre, you write 0.5 1, or 0.5

litre, To write two and three-fourths litres, you write

- 2751, or 2.75 litres,
*Ror each of the followingtems, use the procedurs or L
~ estimating in metres. How Close 2
Estimate Measurement Were You? o
| ‘ () on 3,
1. Mediumsize e !
| freezer container. '
2. Large freezer ’
container.

3. Small freezer

P ‘ontaine. A

4.‘ Bottte or jug.

III THE MILLILITRE (ml)

B DEVELOP YOUR ABILITY 10 ESTIMATE IN MILLILITRES

' You ate now ready to estrmate m mrlhhtres Follow the
 procedures used for estrmatmg metres | |

 Paper cup or tea
op.

~ Soft drink can.

 Bottle.

&, THE CUBICMETRE (1)

-2, iMeasrre a metre UP the wall

 How Close
Estumte Measurement Were You?

(mii (ml)

Sl juice can

DEVELOP A FEELING FOR A CUBIC METRE

i o e
A A

1. | Place aone metre square on thefloor next to the wall

s g

: TherearelOOO millifitres in one litre, 1000 ml 1 litre. Half
- alitre 5500 millilitres, or 0.5 litre= 500 ml,

A DEVELOP AFEELINGFORAMLLLITRE b D

L Exammeacentrmetre cube, Anythmgwhrch holds
1 em® holds 1 ml,

2. Filla1 mililitr measuring spoon with rice, Empty the
spoori inta your hand. Carefully pour the rice info a
small prle ona sheet of paper,

THAT IS HOW MUCH ONE M[LLILITRE IS' | L
3. Fil the 5 m spoon with rice. Pour the rice mto another 1 2
pile on the sheet of paper, 3

‘. MTHAT [8 5 MILLILITRES, OR. ONE TR ASPOON !

i b B

- 4. Fill the 16l spoon with rice, Pour the rrce mtoathud' .
| plle on the paper - ' : o

. THATIS15 MULILTRES OR ONE reetesnoom

THE cemen Fomvocmonet eoucm s

\ 3 1 'Prcture a box that woutd fit: 1nte that space
e THAT IS THE VOLUME OF ONE CUBIC METRE'

| For each of the followrng items, foltow the estrmatmg proce

res used: betore
How Close
Estimate Measurement Were Yuu?
) ) '
 Flecabinet EEEEEE

3. Small rpom.‘

EVELOP YOUR ABILITY TO ESTIMATE IN CUBIC VIETR




M‘AoS (W EIGHT) MEASUREMENT ACTIVITIES

: . B S
KIIogIam Gram : | |
The mass of an object is a measure of the amount of matter in the : " Mass
~object. This amount is always the same unless you add or subtract some | | (kg)
- matter from the object.. Weight is the term that most peaple use when o
I-'they mean mass. The weight of an object is affected by pavityythe 1. 1kIlogrambox ——
135S of an object is not. or example, the weight ofaperson on earth ) Texthook. o
ight be 120 pounds; that same person's weight on the moon would be . |
" 20 pounds. “This difference is because the pull of grsiy o the moon 8 ,Bag‘cIlstIgaI‘.‘ e
I Jess thanthe pull'of gavity on earthi,” s bebson's miass on the sarth 4, mPackageofpaper ” —
f‘and on the moon would:be the same, The metric system does not 5y ) N
.';measure weIght -It measures mass, We will lse the tetm mass here, (9 fourownmas,

| The symbolfor gemis . - B DEVELOP YOUR ABILITY TO ESTIMATE IN KILOGRAMS

| ‘The symbol for kilogram s kg. |
- Thereare 1 000 grllmsIn"Gnekilogram‘ orl000g=lkg = - - ~Forthe followmg Items ESTIMATE themassof theob ectm
I kIlograms, then use the scale or balance 0 find the exact mass .

‘ | of the object. White the exact mass in theMEASUREMENT
- Aquarter_ofakllogram can.be. Writen.25.250.,00-0.05 kg~ —~or o e —column.. Determinhow-closey Yourstimate fy———

Twoand threefounthskllogramsIsertten as275 kg . | | B T SO ;I HowClose
| EstImate Measurement Were You"‘

(kg) (kg)

Half ) kIlogram can.be written 45500 gyor 0 5 kg

THE KILOGRAM (ke)

,‘ | | | 1. Bagof Iic_e. R
DEVELOP A FEELING FOR THE MASS OF A KLLOGRAY 2, Bagof nails, ~
Usmgabalance or scal, find the massof the tems onthe tabl, I 3 tI;argfe puseor : .
Before you find the mass, notice how heavy the object “feels” - Unecase, . —
- and compare it to the reading on the scale o balance. 4, Another person.

5. Afew books.

..............................................

He CENTER FORWOCATIONAL EDUCATION EerCIS‘e
| | (contmued on next page




1l THEGRAM(g)

A DEVELOP A FEELING FOR A GRAM | B DEVELOP YOUR ABILITY 10 ESTIMATE 1N GRS

1. Take a colored plastic cube, Hold it in your hand, ' Youe are now teady to improve yourablhty to estimate, 1n
| Shake the cube in your palm as if shaking dice. Feel the grams. Remembet how heavy the 1 gram cube is, how heavy
pressure on your hand when the cube s in motmn then -~ the two gram cubes are, and how heavy thé five gram cubes -
when it s not in motion, are. For each of the following items, follow the procedures
| THAT 1S HOW HEAVY A GRAMIS! used for estimating in kilograms, 5
| 2. Take asecond cube and attach it to the first. Shake the B Measurement Were YO“?‘
o cubes in first one hand and then the other hand; rest | | ® ® A
e theoubes near the tps of your fingers; moving yowr -+ - 1, Twothumbtacks, - v e e
: ' hand up and down, | | 9. Pencil o
I THAT IS THE MASSOF TWO GRAMS! - \ ._SmTwo poge letter e
R I ~ and envelope,
3. Take five cubes in one hand and shake them around. 4. Nickel. o
 THAT 1S THE MASS OF FIVE GRAMS! 5 Apple
| 6. Package of

margarine,




" TEMPERATUL.E MEASUREMENT ACTIVITIES

* Degree Celsius

1 DEGREE CELSIUS ()

Li:gree Celsius (°C) is the metric measure for temperature,

A, DEVELOP A FEELING FOR DEGREE CELSIUS

Take a Celsius thermometer, Look at the marks on it.

1,

Find 0 degrees, . How Close
WATER FREEZES AT ZERO DEGREES CELSIUS (0°C) Es(ti‘g;““ W’S(‘gfc‘*;“e“t Wete You?
WATER BOILS AT 100 DEGREES CELSIUS (100°C) . Mix-some hot and
Find the temperature of theroom. ____°C. Isthe cold water in a
room cool, warm, or about right? conginer. Dip your

: , . finger into the
Put some hot water from the faucet into a container, water,
Find the temperature. °C. Dip your finger
quickly in and out of the water, s the water very hot, . Pour out some of
hot, or just warm? the water, Aqd some
o L * hot water. Dip your
Pgt some cold water ina contamfr with a thermometg;. finger quickly into
Find the temperature, _ C. Dip your finger into the water.
the water. Is it cool, cold, or very cold?

o . Qutdoor tempera-
Bend your arm with the inside of your elbow around the hure.
bottom of the thermometer, After about three minutes o ,
find the temperature. °C. Your skin tempera- . Sunny window sill.
ture is not as high as your body temperature, | . Mix of ice and water, __ _
NORMAL BODY TEMPERATURE IS 37 DEGREES . Temperature at -
CELSIUS (37°C). - floor,
A FEVER 18 39°C, . Temperature at
.AVERY HIGH FEVERIS40°C. . ... ceiling, -
Exercise 5 -

. DEVELOP YOUR ABILITY TO ESTIMATE N DEGREES

CELSIUS

For each item, ESTIMATE and write down how many degrees
Celsius you think it is. Then measure and write the MEASURE-
MENT, See how close your estimates and actual measure-
mensare, |
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OBJECTIVES

The student will recognize and use the metric
terms, units, and symbols used in this occupa-
fion,

% Given a mettic unit, state its use in this
occupation,

¢ Given a measurement task in this occupa-
. tion, select the appropriate metric unit
~ and measurement tool

SUGGESTED TEACHING SEQUENCE

1.t Assemble metric measurement tools {rules,
tapes, scales, thermometers, etc.) and -
objects related to this occupation,

9. Discuss with students how to read the
tools.

3. Present and have students discuss
Information Sheet 2 and Table 2,

4; . Have students learn occupationally-
related metric measurements by complet-
ing Exercises 6 and 7.

5. Test performance by using Section A of
“Testing Metric Abilities.”

© . THE CENTER FOR VOCATIONAL EDUCATION

METRICS IN THIS OCCUPATION

Changeover to the metric system s under way, Large corporations are alreaf xing
metric measurement to compete in the world market. The metric system has besr Viaedd in
various parts of industrial and scientific communities for years Legislation, pasee:” i
1975, authorizes an orderly transition to use of the metric system. As businesses aitfi

industries make this metric changeover, employees will need to use mettic roasuemelt

in job-related tasks, .~

Table 2 lists those metric ter;hs which are most commonly used in this oecuzsoh,
These terms are replacing the measurement units used currently. What kinds of jo'
related tasks use measutement? Think of the many different kinds of measuremeirs
now make and use Table 2 bo discuss the metric terms which replace them, See if ¥
can add to the list of uses beside each metric term.

Information Sheet 2 |



A

e i b St e,

METRIC UNITS FOR

JI0TEL AND LODGING

Quantity 1t Symbel Use
Length | ;iﬁ‘?‘; ke mm Pormd:place settings:
T T Uniffoem sizes; linen sizes:fimrmal place
f ““*’"‘“i__"_: ¢ seliiap; draperies; furnituwe
P () m Setting up dining and banquet rooms
e Gy directions, diance fom lodging -
s km tomzzgort, bus berminal efe. oy
Areg jrlnre itedgn m® Baneueet, convention, &z Zining faslities
Volume/Capacity mE ml Servings; recipes
_-: . | Ordering; stocking; recmmes; cleanizg
W - ! agents; buckets
Mass o g Servings; recipes; mail
i am: kg Ordering; stocking; recizes; laundry:food
Temperature £t Clliam % Rooms (guest, banquet, dining); Kitchen;
o food storage
Speed |k anobicrer hour km/h Tiegal interstate speedfimit about 9@ km/h
Application Rates
Dry or granular oanis per square metre g/rn2 Pesticides; cleaning powder
Liquid militres per squate metre ml/m2 Pesticides; cleaning solutions: floor wax
Dilutions or Concentrates
Dry mixes grams pez kilogram glkg Pesticides; cleaning powder; recipes (beverage '
and food )
Liquid millitzes pevifre mlf Peticides; cleaning solutions; driks -
Recipes (beverage and food); chlorine
pramspeesiie gl for pool
THE CENTER FOR VOCATIONAL EIXECEZIDN Table 2




ING GUT METRIC UNITS

[0 give yow pracizce with:metric units, first esti- e the mewarre- Estzmate Actual *
of the itemsbeiow. Write down your best gue  mext to dheitemn, — ’
actually measure.the jtem:and write down your _nswersusing the 16. Swimmang pool
t metric.symbols. The more you practice, the=asier it will be.
17. Lines syt
Estimate Actual
18. Coffzzzmmp
th _
1. Dimensions u£ gueszToom 19. ‘Soup-zossl
2. Registratiomsiesk 20. Water:pitcher
3. Bed linens 21. Container:of milk
4. Tez;spoon 22. Soft drink tank
5. Fork
Mass
§. Butterknife 23. Meat serving
7. ‘Tablecloth 24, Mat
8. Diameter of dinner plate 25. Laundry
9. Formal plae setting 26. Twmcups:of sugar
l 97. Bax of:spap powder
10 Kitchen
_ 28, Canrof coffee
11. Lounge
12, Storage space Temperature i
29. Guest room:
13. Dining table %0 Tndoor swimming
~- pooliarea
T4~ Difitiig room' —~ ~~ S — — —_— .
_ 31. Oven temperature of 350°F
me/Capacity - —
15. Soda pop:bottle 32. Foodisectian of refrighiwor
Exercise.6
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'MEASURING WITH METRICS
1t is imortant to know what metric measurement w-use. Show o
what measumement to use in the following situations. 19, Height of step ladder

| 20. Temperature of food storage areas
1, - Mass of:one tablespoon of sugar |

- 21, Capacity of rug shampoo tank
2. Capacity of a standard water glass PRCIty I Tug shamp ,

29, Volume of waste container bags

3. Mass ofran average bag of flour
. . #. Dilutier: of chlorine to pool water
-4, Capacity of a bulk container of -
luquid floor clezner 24, Applicasion rate of floor wax

5. Oven temperature of 250°F

(=21

. Table beight

-

. Mop handle length

oo

. Area.afa Junch counter

w

. Massof 1 teaspoon:of fiowr

10, Areaof agrill

1. Capacity ofia bucket

12. Capacity of a sugar-bow]

13. Areaof a'lobby or office

14. Length of front desk

15. Temperature of guests’ rooms

16. Dilution rate for liquid clesmer

1! "THE CENTER FOR VOCATIONALEDUCATION | EX&[CISG7 .




METRICMETRIC EQUIVALENTS

Centimetres and Millimetres

- = .“?"

The student will recognize and use met: ( | N l l l ,
ic equivalents. 1 2 3 4 5 6 1‘2 3 4 5 6

OBJECTIVE

~®  (Gliven a metric unit, state an equivalent

. s Look at the picture of the nail next to the ruler. The nail is 7 mm long, This 1s5cm+7mm |
in a lazger or smaller metric unit.

Thete are 10 mmin each cm, 5o 1 wm = 0,1 cm {one-tenth of a centimetre). This means that
Trom=0.7 cm, 5057 mm = = 5em+ 7 mm

= gem+0.7em

= 5.7 em, Therefore 57 mm is the same as 5.7 cm..
SUGGESTED TEACHING SEQUENCE Now measure the paper clip. It s 3¢ rum, This is the same asdem +_ mm. Since each - | .
willimetre is 0.1 cm (one-tenth of a centimetre), 4 mm = em, So, the paper clipis |

1, Make available the Information Sheets 34 mm= 3 cm + 4mm
(3 - 8) and the-associated Exercises k i

| o = 3emt0dem
(8-14),oneata e = 3.4 cm. This means that 34 rom is the same as 34 em.

2. Assoon as youhave presented the

Information, have £e students complete Inform‘atnon Sheet3

each Exercise.

-3, Check theiramswers on the page titled Now you try some,
- ANSWERSTO EXERCISES AND | , |

- TEST. 2) Bmm= o cm ¢) 132mm = om o
S b) 83mn = . en ) B2 * e it D
" 4. Test performance by'usingSectionBo[ ' _ o e
 “Testing Metric Abilites.” - ¢) Hom= o 8-)v 1400 mm e

d) 630mm= ceeem - h) 230TWM Seem

- SR Rt - i

Exercise 8




1 There are 100 centimetres in one metre. Thus

2m= 2x100em= 200 cm,
dma 3:100t:m= 300 cm,
Bm= 8x100em= 800cm,
36 m =36 x 100 cm = 3 600 cm.

: \-‘Therel are 1 000 millimetres in one metre, so

Zm= 2x1000mm= 2000 mm,
dm= 3x1000mm= 3000 mm,
6m= 6x1000mm= 6000 mm, —
24 m=24x1000mm =24 000 mm,

‘ From your work with decimals you should know that

one-half of a metre can be written 0.5 m (five-tenths of a mefre),
 one-fourth of a centimetre can be written 0.25 cm.
(twenty-five hundredths of a centimetre).
This means that if you want to change three-fourths of a metre to
millimetres; you would multiply by 1 000. So
0.75m= 0.75 x 1 000 mm

. 1FégchOOOmm

000
75x 7100 ™M

75 %10 mm '
750 wm. This means that 0.75 m = 750 mm.

n

n

J

Information Sheet 4

L

Fill in the following chart.

{ Metres Centimetres, and Mllhmetres | A

(Milllitres to Littes

There are 1 000 mililitres in one litre. This means that

2000 millilitres is the same as 2 litres,
3000 ml is t'h.e same s 3 litres,

4000 ml is the same as 4 litrés
12 000 ml s the same as 12 litres.

Smce there are 1000 mllllhtres in each lltre one way to change mxlh
ltres to litres is o divide by 1 000, For example,

1000
1000 ml =0 litre = 1 litre :

2000 ml 1008 lltres 2lltres

And, & a final example,

2800
28 000 ml = mlltres 28 litres.

What if somethmg holds 500 m1? How many litres is this? This s
worked the same way, '

- 500 ml ='i'-%g% litre = 0.5 litre (five-tenths of a litre ). So 500 m!
sthe sameas onedalf (05) ofalre. |

'Change 1 mlllllltres t0 litres

o == litre = 0,057 litre (fifty-seven thousandths of a

57 ml =-eee o0

litre).

Information Sheet 5 -
Now you tty some. Complete the following chart.

metre centimetre 1 millimetre militres ltres
m 0 mm P 0
1 100 1000 - 3000 3
2 200 6000
3 S 8
g 14000
O I e 11 Vi 18 "" 23
1 ‘ 300 0.3 .
08 50 700 | , :
0.6 600 , 09 .
38 ‘ 25 25 280 ‘ ‘ 39
148 047 BN
) 639 M ‘
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4

Exercise 10 .




Now you try some. Complete the following chart.

itres t,"ﬁMillili‘fres

Whatdo you do if you need to change li‘tres to milllitres? Remember,
~ there are 1 000 millilitres in one litre, or 1 litre = 1 000 ml,

‘So, )
£ 1000 ml= 2000 m,

T litres= 17 xl 000 ml= 7000 ml,
13 litres=15  x 1007 ml=13 000 mi,

2 litres= 2

S

0.65 litre = 0.65x1000ml= 650 ml. )

Informaticn Sheet 6

litves - | millilitres
] ml
8 | 8000
3
46
32000
04
053 ,
480 Exercise 11
Grams to Kilograms

There are 1 000 grams in one kilogfamv:.‘fl“his means that

2 000 grams is the same as kilograms,
b 000 g is the same as kg,
700 g is the same as 0.7 kg, and so on.

To change from grams to kilograms, you use the same procedure for
changing from millilitres to litres,

Kllograms to Grams

To change kllograms 10 grams you mult 1ply by 1 000

1 kg= 4 x1000g= 4000g
23 kg=23 x1000g=23000g;
0T5kg= 0T5x1000g= T50g
\__ ,

Information Sheet 8
Complete the following chart. ‘

kilograms grams
kg g
7 7000
11
25 000
04
0.63 -
. 175 Exercise 13

Changing Units at Work

Some of the things you use in this occupation may be measured in- o
different metric units. Practice changing each of the followmgto -
metnc equwalents by complntmg these statements - .

Try the following ones. ,
grams kilograms
4 kg
4000 ‘'
9000
23000
’ 8
300
a5 Exercise 12

NTER FOR VOCATIONAL EDUCATION

* Information Sheet.7

‘') 200 cm shelf ig . m
- b) 150 ml of coffeeis__ | ]
¢ ) 200 mm knife is . __m
d ) 2500 g of sugar is ‘ kg o
e )0.94 litre of milk g S _ b
£)0.4 kg of salt is_ g
8 ) 1.5:m of wide storage area is o
h} 500 millilitres of wine is, ]
i) 300 grams of flour is ke
j-)-10metre-aisle-s "
k)4litres of orange juice is _.ml
') 6 kilograms of meat i | g
m) 40 grams of pepperis ~ ke
n)20 centlmetre round pan is mmn

0) 2400 mm divideris _____ - o




OBIECTIVE

The student will recognize and use
instruments, tools, and devices for mea-
surement tasks in this occupation.

#Given mettic and Customary toos,
instruments, o devices, differentiate
between mettic and Customary.

oGiven a measurement task, select
and use an appropriate tool, in-
strument or devicé; ™

oGiven a metric measurement task,
judge the metric quantity within 20%
and measute within 2% accuracy.

SUGGESTED TEACHING SEQUENCE

1. Assemble metric and Custoinary mea-
- suring tools and devices (rules, scales,
9C thermometer, measuring cups,
measuuring spoons, scoops) and display
in separate groups a leaming stations

2. Have students examine metric tools and
instruments for distinguishing charecter-
istics and compare them with Customary
tools and instruments.

3. Have students verbally describe charac-
© teristics,

SELECTING AND USING
METRIC INSTRUMENTS , TOOLS AND DEVICES

Selecting an improper tool or misteading a scale can result in an improper order form,

wasted materials, or poor quality products and services, For example: if a fruit drink recipe
calls for one kilogram of powdered flavoring per four litves of water and only one pound of
flavoring is used, the result could be a rather weak fruit drink and some very unhappy cus-

tomers,

1.

Find out in advance whetherCustomary or metric units, tools, instruments, ot pro-
ducts are needed for a given task.

Examine the tool or instrument before using t,

The metric system is a decimal system. Look (or units marked off in whole numbers
tens ot tenths, hundreds or hundredths. 4

Look for metric symbols on the measuri-ng instruments such as m, mm, kg, B 1,

Look for decimal fractions (0.25) or dec1ma1 mixed fractions (2.50) rather than

common fractions (3/8).

. Some products may . have a special mettic symbol such asa block M to show theym

are metric..
Don't force devices which are not fitting properly.

Practice selecting and using measuring devices,

4. Present or make available Information
Sheet 9.

5, Mix mettic and Customary tools or
equipment at learning station. Give
students Exercises 15 and 16,

6. Test performance by using Section C
42 of “Testing Metric Abilities.”

+ ' THE CENTER FOR VOCATIONAL EDUCATION

L=

Information Sheet 9 i




MEASURING UP IN HOTEL AND LODGING

'WHICH TOOLS FOR THE J0B!

3  Practice and prepare to demonstrate your ability to zdentlfy.
<+ select, and use metric-scaled tools and instruments for the tasks given

= below. You should be able to use the measurement tools to the appro-
- priate precision of the tool, instrument, or task.

For the tasks below, estimate the metric measurement to within
90% of actual measurement, and verify the estimation by measuring -

to within 2% of actual measurement,

- Estimate Verify
o ISelect and demonstrate or describe use of tools, instruments, or 1, Tempetature of:
- devices to:
| ‘2. Guest room
1. Mix 4 litres of iced tea. b, Dining Toom
2. -Fill take out order for 5 servings of cole slaw. ¢, Cold food storage
3. Calculate and prepare an amount of liquid pesticide 2. Width of doors:
for a kitchen the size of your classroom, 2. Guest room
4, Check temperatute in cold storage area b. Dining room
5. Measure and dilute soap powder for clean-up. & Lobby door
6. Measure one serving pottion of meat, 3. Length and width of able cover
7. Mass of one day’s laundry -4, Mass-of individual bars of soap--~{- ~ -+ oo e
8. Measure the volume of a No. 8 ice cream scoop. 5. Areaof ining room o
9, Measure a classmate.for uniform size, 6. Length of head table -
10 Measure the distance to the nearest interstate highway. 7. Capacity ofsoftdrink dispenser
11, Check banguet room temperature, 8. Distance to the next town
12, L etermine dimehsions ofstandard szed place mat 9. Mass ofindividual deset servings Rt
13, Determine length of vacuum cleaner cord. 10, Capacity o laundry equipment
11, Maxunumfreeway speed limit |
12, Area of lobby
13, Mass of a quantity of bulk food | B
| | Exercise 16

YA THE CENTER FOR VOCATIONAL EDUCATION
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OBJECTIVE

- and Customary units interchangeably in order-
. ing, selling, and using products and suppbes in
- this occupabon |

¢ Giwna Customary (or metric) measure-
ment, find the metric (ot Customary)
equivalent on a conversion table.

e Given a Customary unit, state the fe-
placement unit.

. "SUGGESTED TEACHING SEQUENCE.

1. Assemble packeges awd containets of

The student wil recognize and use metric

‘,symbol % means nearly equal to

MuTRIC-CUSTomARY RQUIVALENTS

During the transition period there will be a need for finding equivalents between, systems, e
Conversion tables list calculated equivalents between the two systems. When a close equlvalent
is needed, a conversion table can be used to fmd it. Follow these steps:

1. Determine whlcb conversion table is needed.

9. Look up the known number in the appropnate column; if not listed, find numbers you
can add together to make the total of the known number P

3. Read the equivalént("s)'ffrom the next column.
Table 3 on the next page gives an example of a metric-Customary conversion-table which

you can use for practice in finding approximate equivalent* Table 3 can be used w1th Exetmse
17, Part 2 and Part 3.

Below is.a table of metric-Customazy equivalents which tells you what the mettic vepiace. |
ments for-Customaty units are.* "This tale can be usednnth Exercise 17 Partl and Part 3. The

materials, ’ I S
| lem=03%inch  linch~.2.54 cm Iml>02tsp  ltsp¥dml
‘Present ot makeavai i Im=~328fet  1foot~0.305m Lml%0,07tbsp ~ 1tbsp > 15ml.
o ’ | g;f:tnig :ﬁaﬁ?g?ble lomater Im~109yards Tyard~09lm 1~338floz '1floz%296ml
lkm=~062mile  1mile=161km H~42eups  leup>237 ml
" 3. Havestudents find approximate metric Lem' 016sgin  1sqin~65 sz - xglps | Tpts0471
- Customary equivalents by using Im?x108sqft  1sqft~0.09m 1~106qt . lgt® 0951
o Rxercise 17, Im*=12sqyd  lsqyd~08m’ S 1x026g  1gl¥3001 |
% 1 hectare ~ 2.5 acres 1 acre ~ 0.4 hectare © 1 gram ~ 0,035 oz lozx283g |
.4 Test performance by using Section D of Lem’~006cuin  leuln~164em’ Tkg>220 Hox0.4okg.
“Testing Metric Abilities.” Im =353cuft  leufix0.03m’ Imetric ton~22051b  1ton907.2kg
| Im' = L3cuyd IkPax0145psi  1psi®6.895KPa
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lauyd > 08 m

*Adapted from Let's Messure Metric, A Teacher's Intraduetion lo Metric Measurement, Division of Educational.
Redesn.n and Renewal Ohio Departmenlnl‘ Education, 65°S, FrontStreel Columbus OHlBQIa 1975,
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CONVERSION TABLES

RV cm,mmmsms |
[ o [ o ¢ o ® f @ Ownc (tid)  Milli
Cow0 s | 100 % | o1 om 0o [ 1 om 106 (1 i) 5
- : 1/2(1The.) 15
M 705 | N o YT 0 &1 | 2 & , % |
W % | 2 16 | §  on N M| 3 8 ‘:(1,“"“") x
W Wit | 0 1 4 M 0 uM | 4 (1f2ep) 120
\ ‘ : ‘ 5 150 )
600 2106 | 60 212 6 01 0 1ol | 6 1 T 10
, 8(1eup) %
00 U0 0 W | 1 0B 0 1984 1T 198 16(2cups=1pint) 480
W w2 | 0, | s | 8 m Hdam) o
: : 3o 0. 20 (dewpr=lqud)  950(0%51)
W uB | N 9 03 W B | 9 2% 64 (8 cups= 112 gallon) * 1920 (191)
‘ | l28(16cupl=1gnllon) 3840(38!)
1000 3527
'KILOGRAM TO POUND | POUNDTOXILOGRAM | MILLILITRES TO FLUID OUNCES FLUID OUNCESTOMILLILITRES
BT R A T 3R O I 5 TR I i I B e i i ;
100 220 [ 1 22|10 exfm o5 |10 s fw 3|1 e |10 ‘2955.1‘ ST 3"‘,:
0 e oaen arfe o9 [meeslwoa [z |w s |2 ovsa|2 6
0 66t |8 s fw s (s w4 |aomer{w owo-ls g0 |0 s |yogr|s 9
oo [ 4 B0 mI{4 18 |40 4|0 1 |40 a0 ums |4 183 |41
0 o102 |5 10 % w15 28 | 0169 |50 17 5 4 |60 wmi|s ws |8 15
o 1 [ 6 wal® male 27 [eowae §0 |6 & 10 v |s mals
(Y I X O OO O T TR “'}_o AT M e ey T o200 T o
w0 mea |8 oms w0 s fs 36 |swal (o |90 [ m mese |8 o2es |8 u
90  193.4  9 198 | %0 408 |9 4l 00304 |9 30 (9. 30 |0 ':‘mr.s‘ 9 om62 |9 o
100 22205 - 100 454 R L ? S 1
Fal (9 l) = Theagoon _1uupoon=s (CLIB

1 tlblupoon 165 ml (14 Sml)
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i You are: workmg ina hotel or motel With the change to metric.
* " measitrement some of thie things you ordet, sell ot use-are matked -
" only in metric units. You will need to be familiar with appropnate
H "Customary eqmvalents in order to communicate with customers and
o _'supphers who use Customary units, To develop your skill use the
Table on Information Sheet 10 and give the approximate metric.

. quantity (both number and unit) for each of the followmg Customary
o ,quantxhes, P e - the Cusoommy quantltles to mettic before fllhng out the form-\

R MSagcmssee R ‘i,Complete allthemformatlon (Date For, No., eto.). -
. C“SWmWQ}lﬂnﬁty |- Metric Quantity | - Order the followmg supplxes - o

\av_)l5!b8-'0fus‘ugar";- : R . ‘a)Forty 101bs packages offrozencom
AN g e —""— | b)Onéhundred Soz.sirloinstesks ..
. b)‘2,qt_s.oflmv11k‘ — e L .C)Flve5gal cansothmdﬂoorcleaner :
¢) 3qt.canofcom SR o ‘d)OnecaseoftwentyfourGoz Jtuceglasses

- d) 250 5g. . banquet room

. © REQUSITION .
‘&), 8 oz serving of potatoes SRR e

{) gl olicediea
g) 25 milestocapitol -

h) ol ot.d —— o
1) 2oz soaphan

‘j‘)'GEft;extehsion,cords”';5}.,; ] V-Delioer._t‘o"'. NS

| "']{]”5:;gal."can?of:liquid cleaner | N I
1) dftdde | Q|
.~ m) bacre parkinglot |

n) Yin. dinner plate

o ) T00'ThS; of pool cheicals

2, Use the conversion {ables from Table 3 o convertthe following:

a) 8oz = g d) 8floz, = m | Requestedby |
b) o= gle) Blo m | | Approved by

HE CENTER FOR VOCATIONAL EDUCATION




6. The conect way fq wite tﬁélve
thousand millimetres is:
“[A) 12,000 mm.
(B] 12,000 mm
(C] 12000mm

[D] 12000 mm

; :_ne‘:'k‘il(‘jg‘ram is about the mass
qf_‘i:

B applesed

U] baskelbal

© 1B Valiawagen “Beetle” |
Lo SECTION B

‘, 2 A s'qixa're metre is sbout the
7 weaof: - 7, A 750 gram sack of flour is the
same as:
[A] 7500 kilogeams
[B] 0.75 kilogram
[C] 750 000 kilograms

[D] 7.5kilograms

[A] this sheet of paper
(B] & card table top
‘ [l & bedspread
o (D) A postage stamp

8. Bulk order quantities of liquid floor ¢ 4 4110 900 centimetres long

care products are normally given in: lso has a length of:
o AL ilograms [A] 2 metres.
[B] i 8] 2konetes
4 w[()]“](ﬂornetres e we e [ C] 20 MGAPEB...
‘ [D] metres [D] 4métres |

-4, Bulk Oﬂef'ﬁuahfities of foodstuffs ‘
" auch as meat and potatoes are SECTION C

‘normall‘y giveg n: 9 For measuring centimetres you
' [A] ilolitres would use a: |
-~ [B] metres [A] scqlé
o '[IC] kiltjgrams : [B] tape
(D] itres_ [C.] - pressute gage

11, Etimatethe lngth of theline
 gegmentbelow:

[
-

[A‘] 23 grams

(B] 6 centimetres
(C] - 40 millimetres -
[D) 14 pascals -

Use this conversion table"to
answer questions 15 and 16, -

[B] milliitee
(C] kilolitre
[D] gram .

16, The equivelentof 50 .
B BMa
B 4dor
c] 4500z,

) B

14; The metric unit which replaces
- thegallon s
“[A] kilomette
Bl Mlogan

{C] loliee [A] 1600

[D] measuring cup

"5, The correct way to write twenty 10, F‘Ol' measuting millilibees you

- pams s: would use a: ’
(A} W0gms [A] sedle
[8] 26, [B] presowe gage
J‘_‘m_ s, "[.C] measuring cup
: ‘"‘(D_l,“j Ny [D] tape

E CENTER FOR VOCATIONAL EDUCATION

. 16, The éqg:ivglent‘of 150 g is:

g | g
12, Estimate theleflgth of the line 100 ‘. 953 | 0 035
segment below: lao0 108 n ol
— 100 1058 | 30 106
(A] 10 millimetees 0 WL | 400 14|
- 500  17.64 50 176
[B] 4 centimetres 600 2116 0 212
(C] 4 pascals oo om0 | om0 o]
: - 800 . 28.22 80 - 282(
(D] 28 wilgans o 3B | N |
SECTION D
13, The metric unit which teplaces
- the fluid @unceis: | -
e e [ BV BRI e s

[B)~6.290z:
[C] 5290,
" [P} 1500z

(D] Titre
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- ENERCISES 1 THRU 6

The answers depend on the items
Used for the artivities,

EXERCISE 7

Currentdy aecepted metrie nnits of
measurement for sach question are
shown in Table 2. Standards ineach
necupation are being established
NOW, 50 ANsWers may vary.

EXFERCISE 8

a lbem
by o8.dem
o) Odem
d) 680 em

g)
)
g)

h)

EXERCISES 9 THRU 13

10.2¢m
80.2 em
140.0 em
20,7 em

Tables aro reproduced in total, An-
swers are in patentheses,
metre | centimetre | millimetre
m M mm
| 100 1000
2 200 (2.000)
I 0000 . 13000
B 00} 1 (9000)
(24 1300) 5000
T (14000 | 74000
P 30 1500
0.6 Ll H00
o2y 23 i)
il 1L3)] 1Y
| 16,591 b9 (6 390)

" ANSVERS 70 EXERCISES ANDTEST

Exereise 10

millifitres | litres
i l
3 000 "
6 000 (6}
(8000) 8
Q40000 | (1)
(23000) | 23
300 0.4
700 1 10.7)
(900) 0.9
250 (0.2
(470) 047
275 10.275)
Exercise 11
litres | milllitres
l ml
8 8000
b (5 000)
16 {46 000)
(32) 32000
0.4 (400)
0,33 (530}
(0.48) 180
Exercise 12
grams | kilograms
: kg
A0ty
gno0 (9
RERIUUIINEET
TR
300 (0.3
251 10.275)

Exetcise 19

kilograms grams
e :
T 1000 Part 2,
1 (11 000) 2) 207¢
125) 25000 b) 907g
0] HOO ¢y 881oa
0.63 (630) d) 2366ml
{0,179 175 e) 946.4ml
£) 341l oz
Exercise 14
a) 2m i) 03ke
b) 015litre j) 1000cm
¢) 20em k) 4000ml
d) 25k 1) 6000g
e) U0ml  m) 004kg,
) 400g  n) 200 mm Part 3,
g) 150em o) 240em 1) 45k
h) 0.5litre b) 264g

EXERCISES 15 AND 16

The answers depend on the

1o
S

) -26.46 oz,

) 2.3kg

) 111h

) 0471, oz,

) dhkg

) 45.4kg
¢) 1895 litres

d) 176m .

items used for the actjvities. TESTING METRIC ABILITIES

1. C
EXERCISE 17 L3
i 8. B
- , C
o a) L%kg i) 566¢ 5 D
b) 190itres §) 1.83m 6 D
o c) 285litres k) 18.95 litres 7B
d) 25m' 1) 1%m 3 A
e) 2264g m) 2ha
£) 379 litres n) 2286em . .
g) 4025km o) 45kg
h) 177.6 ml

‘ T U.5 GOVERNMENT PRINTING OFFICE: 1977~ 757-089/6230

9,
10.
11,
12,
13,
14,
15,
16.
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SUGGESTED METRIC TOOLS AND DEVICES
NEEDED TO COMPLETE MEASUREMENT TASKS

- INEXERCISES 1 THROUGH 5
(* Optional)
} MASS
tre Sticks Bathroom Scale
Jes, 30 cm "‘Kllogram Scale
aswring Tapes, 150 cm Platform Spring Scale
ight Measure 5 kg Capacity
tre Tape, 10 m 10 kg apaclty
mndle Wheel Balance Scale with 8-piece
ea Measuring Grid v RS set .
' Spring Scale, 6 kg Capacity
IE/CAPACITY TEMPERATURE
sting Measures, set of 5, .
50 ml - 1 000 ml Celsius Thermometer
onomy Beaker, set of 6, '

50 ml-1000 ml -

tric Spoon, set of 5,
1 ml-25ml

y Measure, set of 3,
50, 125, 250 ml

stic Litre Box
ntimetre Cubes

—

- THE CENTER FOR VOCATIONAL EDUCATION

The Ohub State Univeruty - 1960 Keny Aoad + Columbus Ohio 43210

oSt ek R 8 a5 2+ % et smaee R L e s ey n gy e et e

SUGGESTED METRIC TOOLS AND DEVICES

NEEDED TO COMPLETE OCCUPATIONAL
MEASUREMENT TASKS

In this occupation the tools needed to complete Exercises 6,

A

o
H

= aEm ugany

15, and 16 are indicated by *“*.”

Assorted Metric Hardware—Hex nuts, washers, screws,
cotter pins, ete.

Drill Bits—Individual bits or sets, 1.mm to 13 mm range
Vemier Caliper~Pocket slide type, 120 mm range
Micrometer—Outside mxcrometer cahper, 0 mm to 25 mm
range
Feeler Gage—13 blades, 0.05 mm to 1 mm range
Metre Tape—50 or 100 m tape -
Thermometers—Special purpose types such as a clinical
thermometer

| Temperature Devxces--Indlcators used for ovens, freezing/
cooling systems, etc.
" Tools—Metric open end or box wrench sets, socket sets
hex key-sets

Weather Devices—Rain gage, barometer, humidity, wind
velocity indicators

! P:cessure Gages—Tire pressure, air, oxygen, hydraulic, fuel,
e

d.
K.
. L ! ! Velocity~Direct reading or vane type meter
?qd.
0

Road Map—State and city road maps

. Containers—Buckets, plastic contamers, etc., for muung

and storing liquids

Containers~Boxes, buckets, cans, etc for muung and
storing dry mgredlents

Most of the above 1tems may be obtamed from local mdustnal

hardware, and school suppliers. Also; check with your school district’s
math and science departments and/or local mdustnes for loan of their
metric measurement devices,

Measurmg devices currently are not avanlable Subsutute devices (i.e., thermometer)
may be used to complete the measurement task.:

a

Tools and Devices List -




B 'Lets Measure Metric A Tegchr's introductron to Metric Measurement. Divi E Thmk Meir it Home Economles Extenelon, The Oho Stae Umversrty, Cooperstive
" sionof Educatvonel Redesign and Renewal, Ohio Depertment of Educe e Extenslon Servlce 1787 Neil Avenue, Columbue, OH 43210, 1973 31 elid |
" "tion, 65 8, Front Street, Columbus, OH 43215, 1975 80 pagee $1 50 - l35 mm‘color), 1 eudlo msetie euript 28 p., $0. 00 ' '
muet include check o state treasurer, o R
Activlty-onented mtroductron to the metric eyeiem deeigned ior mdepen T :;?f;?: i?';?nmfr:m :?:;:;‘:::::vﬁﬂm gf,l:}eﬁ‘::yr;t:? ma:ﬂt:u(ti:pel
- dent or group inservice education study, Introductory information about , ment and plen iorUS o onve rnon reletee metro e, et foot-poun P
- metric measitrement; reproduclble exercises apply metrie conceplato - ‘

* common messurement situations; +Iaboratory activities tor lndrvrduele o

: vyetem adios ¢0nmon constmer |teme, descrlbee advantages ot converelon
groupe ’I‘empletee tor makmg metre tepe, litre box square centrmetre gnd l”"f L L

v Includes e ar leeder.

Thmk,’ Metrie." Cooperstive Extension Service, The Ohlo State Unlveruty. 78
Neil Avenue, Columbue,,OH 48210,1978, Leader's Guide (8.p.): 9 pamphlete
. fold-out}; 2 ‘charte (215 x 28 et each).meuurlng tape (160:cm
$5

> Meueurmg wtth Meters. or, How to ll’elgh g Gold Bnek with 0 Meter Stvcl
T Metrication Institute of America, P.0, Box 236 Northi'veld IL 60093, -
“ ,"1974 23 min 16 mm sound color, $810 00 purchase”$31 00: rental

B Film preeente umts for length nrea. volume and maee relatmg eeoh unit'
- to many common objecte Screen overptints show correot e ot metnc
symbols and ease of metric caleulations: Relatlonehvpe among metne o

‘measures of length ared, volume and mass are rllustrated in mtereetmg
and unforgettable ways. S ‘ i’

o8; lesson. outllne, ectmttee and nrobleme for, group uee, end eelecm
: eludee pemphlet churt brochuree trom Ohio Department 0

3 Metnc Educatlon An Annotated Bvblvography for Vocattonui Techmcol and
~ ' Adult Bducation, .Product Utilization, The Center for. Vocatlonal Edu
cation, The Ohio State Umversrty, Columbus, OH. 43210 1974,

: 19
- ”pagee. $10 00

quall ‘.“cubee, hevght measures
trundle wheels, measuring cups and.‘spoone, Vpereonal scalee, mm/kilogr h
sels; fedler ' 0

| Comprehemnve blblvogrephy of mstructlonal meteriule reterence mate
- rinls and resource lit for secondary, poet-eecondary, teacher educatvon.

- and adult bagle education. Instructional materidls mdexed-byl’& ‘oceu
‘ petronal elueters, typee ot metemle end euucetvonal level

Metnc E’ducotvon 4 Poevtron Paper {or Voeatvonal Techmcal,and Adult.
Education. Product Utilization, The Center for Vocatlonal Educntlon, i
.. The Ohio State Umvemty, Columbus OH: 43210 1975 .

- Paper for teechen, curriculum developen. and edmrnletreton
* bechnical ! adult education, Covers issues in metrie educetlun, ¢ ic
“system, the impact of metrication on. vocstional ind technical educntion,

implications of metric metruction for adult basvc educatvon, e.nd currlc
and metructionel etratemee ‘

Iustmctiouel'quetlty nd precision beleueﬂs and aealee, plestic calip r
ckal "bee“torbegl“e T |

: : ' ¢l e.coordlnatrng council representing lnduetry. govemment educatlo
* " Metris in Career Education, Lmdbeclr JohnR CharleeA Benne_tt Company. ‘ rofessonal and trade °'3“iz’t'°"3 S
i Gy 809 W, Detweiller Drive, Peoria, L. §1614, 1975. 103 - phges;mee

$3.60, paper; $270 quentrty echool niirchase,

' 'Preeent.s metric umte and notatton ing we.l nlluetrated menner.t lndmdual ;

cheptere on ‘metrics in drafting, metalworlung, woodworkmg. powerand
- energy, mphrc arts, and home economics, Chapters followed by several
~ learning actvvltvee tor student s Appendlx mcluder converno




